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blister copper withdrawn, and the gases pass to the stack. The air for the oxidation is introduced through the side of the converter by means of tuyeres leading from an air box attached to the outside and having a connection to the high pressure air main. Converters are classified as upright or horizontal, depending upon the direction of the long axis of the cylinder and are so mounted that they can swing in a vertical plane for the purpose of receiving or withdrawing the molten contents.
The refractory lining is composed of either acid or basic material, the acid lining though formerly universal is rapidly being supplanted by the basic lining. In the acid-lined converter the material used should contain the largest possible amount of free silica consistent with proper mechanical strength. The material generally used is low-grade siliceous ore, for while this may not be so desirable metallurgically as quartz, the ore is practically smelted for nothing and the values recovered from an otherwise profitless material make its substitution more economical. The lining is rapidly destroyed by the union of the FeO, formed during the blowing, with the silica of the lining and the life of an acid lining is limited to about five charges, depending upon the grade of matte converted, a low-grade matte being more destructive than one of higher grade due to the larger amount of iron slagged. The great expense of frequently renewing the acid lining has led to its replacement by a lining of magnesite brick which is not attacked chemically by the process. When using such a lining the silica necessary to flux the iron in the matte is added to the charge before starting the blow. The basic lining is rapidly displacing the acid lining unless special considerations make it more profitable to retain the latter. The main advantage of the basic lining are: the decreased cost of lining, a basic lining producing 6,000 tons of copper as against 25 to 40 tons for an acid lining, longer converters can be used resulting in lower operating costs, and mattes of lower grade may be converted.
The operation of converting is conducted by first turning down the converter so that the mouth is in proper position to receive the molten matte from a ladle. The charge having been poured in, the blast at about 16-lb. pressure is turned on and the converter turned up until the tuyeres are below the surface of the matte and the mouth of the converter is under the hood conveying the waste gases to the stack. The oxidation commences and is divided into two stages, the first or slagging period, and the second or blister period. The reactions occuring during the slagging period are
FeS + 30 = FeO + SO2 Cu2S 4- 30 = Cu20 + SO2 Cu20 + FeS = Cu2S + FeO 2FeO 4- SiO2 = 2FeO-Si02
With the acid lining the FeO formed unites directly with the silica of the lining and on this account, as previously stated, it is necessary to have the matte as high grade as economically possible. A 30 per cent copper matte contains approximately 1.7 times as much iron as a 50 per cent matte and the lining will be consumed that much more rapidly. As an offset to the economy of converting high grade matte, there is the question of increased slag loss in the blast furnace or reverberatory when making high-grade matte and the question of the proper grade of matte to be made and converted depends upon local conditions but will average about 45 per cent copper. This condition does not exist to the same extent when using the basic lining as the siliceous flux is added to the converter before the blast is turned on.